Nuclear magnetic resonance analysis of the conformational state of cancer mutant of fibroblast growth factor receptor 1 tyrosine kinase domain.
Tyrosine kinases are key enzymes that play critical roles in growth signaling, the abnormal activation of which is associated with various human cancers. Activation of tyrosine kinases is mediated by tyrosine phosphorylation in the activation-loop, which transforms the catalytic domain to the active state conformation. Cancer mutations are supposed to transform the conformation of the catalytic domain into the active-form independent of the phosphorylation state of the activation-loop. Here, we report structural and biophysical analyses of cancer mutations of the tyrosine kinase domain of fibroblast growth factor receptor 1 (FGFR1). Based on the nuclear magnetic resonance analyses, phosphorylation of the activation-loop exhibited cooperative structural transition in the activation-loop, C-helix and P-loop regions, whereas cancer mutations induced structural transformation at either one or two of these regions.